
































































































KICROELEMENTS IN THE VOLCANIC ROOKS OF KOZUF r-tOUNTAIN 
B.Boev, Faculty of Geology and Mining , ~tip 
A systematic determination of the content of the microelements and 
the elements of the rare earths was done for the volcanics of the 
Kozuf Mountain. 
Main characteristic of these volcanic rocks is that they are rich in 
barium and stroncium as well as the other LIL / Large Ion Litophile I 
elements. 

These rocks are also enriched in elements of the group of rare earth~ 

especially in light rare earths. 

This is a very important characteristic which basically diferenti _ 

ates them from other tertiary volcanites in Macedonia • 
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IrnHEPAJIOmKA CTYJlHJA RA ~EB:OI<PHCTA1IHTE OJ! BYJlKAHCKKTE 
CTEm'I 'RA KOlltY~ IIJIAlOOlA 
B.BoeB, Py~spcKo-reOnomKR tsxynTeT - mTHn 
O~pe~Bs.eTo BS THnOT H xeUH3UOT HS rnSBHHTe UHHepSnH o~ BynKsBcKHTe 
CTeHH HS Kozyt nnSHHBS 6eme peSnH3HpSHO BO nspBO~OT HS 1985 rO~HHS 
HS YHHBep3HTeToT BO reTHHreH 8 no~ p8KOBO~CTBO HS J!p.~pur8p~ BOHrT. 
O~pe~s.eTo 6eme H3BpmeHo co nouom B8 eneKTpoHCKB UHKPOCOH~8 o~ THn 
( APR - CEM ). 
npH OB88 0~pe~B8.e H8 rn8BRHTe UHBep8nH 3eueHH ce npHuepoUH o~ H8j­
3scT8neHHTe CTeBH BO p8UKHTe H8 BynK8HcKHOT KounneKC HS Kozyt nnSHHHc 
npH oBHe HCnHTyB8.8 ce ~06HeBH noroneu 6poj B8 nO~SToUH. HO nop8~H 
Orp8HHQeHOCT8 H8 npoCTopOT OB~eK8 ce npHK8Z8HH C8UO ~en o~ HRB. 
liSKO rn8BHH UHHep8nH BO BynK8RcKHTe CTeHB H8 Kozy~ nnSRKH8 ce o~pe­
~eHH: nnsrHoKn8CH. K-~en~cD8T. nKCXYHH. 
o~ CTeHST8 ro QHHR UHKPOKpHcTsneCT8TS OC





qHj COCT8B e HCTO 
nRArHOKJIACH 
finsrHoKnSCHTe ce Hsj38cTsneHH UHHepsnH BO p8UKRTe ' H8 BynKsBCKHTe CTe­

KH HS Ko~ unsHHHs. THe DpBeHCTBeHO ce noj8ByB8ST K8KO teHoKpHcTsnH 

8 ce noj8BYB8ST H H8KO URKponHTH BO OCHOBH8T8 U8C8. Tpe6s ~8 HSDoue­

HSU ~eKS BO OBOj Tpy~ Ke 6H~8T DPHK8Z8HH C8UO pe3ynTsTHTe ~06HeHH co 

nouom H8 enKTpoHcK8 UHKpOCOH~8 8 UHKPO~H3HOBp8~CKRTe Ksp8KTepHCTHKH 

He ce COCT8BeH ~en H8 OBOj Tpy~. 

Ha 6838 HS roneUHOT 6poj HS uepe.8 H3BpmeHH co nouom HS eneKTpOHcKS 

UHKpOCOH~S BO nn8rHOKn8CHTe OA K~ Dn8HHHS ce 3s6eneZ8BB TPB cny­

q8eBH KOH ce O~HeCyBSST HS xOUOreHRTeTOT H8 3pHaT8 H "~CTpH6yURjSTS 

H8 noe~HHHTe KounOBeHTH BO HHB. 

1. CnyQ8j Kors Husu,e BopusnH8 aOBsnHocT. OllHOCHO. COllPZIIIIST8 HS 
KsnuHjyuoT OU8r8 ollejKH OA ueHTpsnHHTe llenOBH Ba apRaTS HOH nepHtepH­
j8T8 8 npH TOS p8CTe COAPZHVST8 H8 an6HTCKaTS KOUDOHeHT8. 




TAUIIA I ; X£"MJCK" COCT,n MA nnArMOKIIACMT[ 04 .''',qnArMT"T( HA HO""MA ... ,.K" 
GAHa'M CO nONoe HA EII[KTPOHCKA ""KPOCON4" 
3 PI " 0 I 3 , " 0 
25 26 27 1III .. ".p.,I" 3 \ lS 3' ,unep•• " 
51°2 60.15 59.12 58 . 51 58.51-60.15 59.85 5a.59 
T102 
1.12°3 25 . 99 26.03 26.64 25.99-26.64 25.17 26.a2 
reo + 0.14 0.15 0 . 14 0.14­ 0 . 15 0 . 14 0.14 
IInO 
"'10 
CoO 4.9a 6.21 1.22 4 . 98­ 1.21 5.91 6 . 41 
1<2° 0.11 0 . 56 0 . 46 0 . 46­ 0.11 0 . 63 0.53 
11&2° a.12 1.93 7.03 7.0)- 8.12 1.sa 1.51 
51.29 51 . 29-59.85 
28.02 25.81-Zl . 02 
0 . 15 0.14- 0.15 
1.55 5.91-1 . 55 
0 . 41 0.41- 0 . 6] 
6.56 6 . 56- ' 1.58 
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T,UEnA IV 	 XE"IUCKM COCT"I HA ntlArMOIUIACMT[ 04 nATMTHTE MA 405'0 nonE 
04'14[" co naHal HA EJ1[KfPiOHC)(A """POCOHAA 
1 • 	 3 • 
61 " 65 hIT.p .. " )2 3] 3\ )S ..... Tep •• " 
54.°2 53 . 10 54.21 5'4.63 53.10-54.63 5a . 20 61.91 55.30 59 . 21 55 . 30-61.91 
Ti02 
U 20 3 29.95 30 . 19 21.61 21.61-30.19 21.38 n.l9 29.09 26.00 23.39-29.09 
FeO • 0.55 0.53 0.44 0.44­ 0.55 0.39 0.42 0.30 0.41 0.30­ ~ . 42 
IInO 
MqO 
CoO 10.66 9 . 15 9 . 88 9.15-10.66 1.68 6 . 39 10.66 1.00 6.39-10 . 06 
1<2° 0.44 0.50 0.11 0.44- 0 . 11 0.69 1.54 0 . 51 1 . 23 0.51- 1 . 54 
M&20 4.70 5.42 6 . 61 4.10­ 6 . 61 5.66 6.35 4.10 6.09 4.10- 6.35 
100.00 100 . 00 100.00 100.00 100.00 100.03 100.00 
+ •• y,,"oro ••• np...... fllO " ••0 ••0 
3A OCHOIA 04 )13iM, HA JOHMT[ ( 0 ) 
10 . 39351 9.110 9.112 10.910 11 . 041 9.928 10.599 
5.152Al 6.)11 6 . 402 5 . 906 4.901 6.111 5.410 
0.058Fe 0.082 0.019 0.066 0.061 O. ou 0.061 
0 . 151I< 0 . 101 0.115 0.113 0.350 0 . 132 0.210 
1.956Na 1 . 644 1.191 2.341 2. 191 1.632 2.101 
1.4"CO 2.065 1 . 161 1.924 1 . 221 1.934 1.341 
16.14516.0a2 16.1H 16.816 15.9" 16 . 115 16.069 
3 . 5a33. 811 1.173 4.4'" 3.163 3.101 3.129 
1.806511Al 1. 524 1.526 1.841 2.250 1.604 1.931 
4 . 380< 2.65 ) . 04 1.89 9.30 3.51 1.51 
54 . 60Ab 43.15 50.11 52 . 11 51 . 24 44.13 56.51 
41 . 02An 54 . 20 46.15 4).29 32.46 52.30 35.9825.4." "". a.a....... 0".,..0."., 	 )11 . Aen a ......... 01111111·0.11,1(. 

26. I." ... e.a...." OIlMf"OIl"ac. )5. Aall _"Ae , ... 
21.4." ......... a .. .. 	 36. a.,. , .......... 

100.19 100.00 100.00 100.04 
+ •• ,.n..OTO ••• 11' .. " ..... 0 .... 0 ••0 
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61.0a 
29 . 25 
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0.'20 n . 020 
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1.221 1 . 44" 
16 . 105 16 . 13n 





6] . a." .. a lIeaU.OD 
'". a." M' .....,... 
65. a.,. Me a"At'lII" 
]2 .............. 1"" 
ll. a ... Me ..... , .... 
3'. Aa.. • .... , .... 










3. Cnyqsj Kors Husue HHBep
HS apHSTS ce n06S3HQHH DO 
OBHS cnyqseBH DO COCTSBOT 
CHS 30HsnHOCT, O~HOCHO, 060~HHTe 
O~HOC BS ueHTpsnHHTe ~enOBH • 
HS nnsrHOKnSCHTe ce peaynTsT HS 
Ae_ 
KSPL 




Bo Ts6enSTS 6poj 1 H 4, ce npHKsxsHH nOASTOUH as xeuHjjcKHoT COCTS8 

BS nnsrHOKnaCHTe KSKO H HHBKaTe KpHcTsnoxsUHjcKH OAHOCZ. 

AJI~HEOJI 
Au~.60nOT KSKO ~SHOKPHCTS~ BO BynKsBcKHTe CTeWH BS Ko~ nnSBZHa S 
AOCTS 3SCTsnSB. ~oj S npS~cTsBeR co UpBH DO 60js ~06po paaDHeHH KPHQ. 
Tsn.H BS xopH6neBAa. 
X8uHjCKHOT COCTSD RS s~H60noT S oApeAsH CO Douom BS eneKTpoRcKS UKX· 
POCORAS H npH TOS S oApe~BaB H xouorSHHTeTOT BS 3pHSTS. nPH OApeAY­

BS&eTO HS THnOT HS sU~H60noT e KOPHCT8BS ROUeHKnSTypsTS ss s~H60nH 

.arOTBeHS OA CTPSBS BS nO~KOUHTeTOT as sU~H60nw H.M.A. 

Cnope~ OBS& KnSCH~HKSUHjS sU~H60nOT DO BynKsHcKHTe CT8RZ OA Kozy~ 

DnSRHHS npHnars HS rpynsTs Ra KsnuzjcKHTS sU~H60nH H TOS HS HHSOT 

JlAI'HE3HO XECTHHrCH~-MAI'lIE3HO XECTHHI'CHT IOPHEJIEHllA-EllEHHTCKA XOPHEn­

EHllA. ( Cn.1.) 
 ("_.1'.)10,. ; TI-cO.50 ; Peo'",.",­
~ ~ 
@! ~: (.;:'(!~(:: ,~~ @.~ 
..4GfCSIO 
NaSllHsmc M"'~IO 
IDt... ,!C MOaILIEICIf. ""'StrMG'lnl 
N, ""HllLI;IU~. !----I--- --IIO.1 
.....GfII(SIAti IU4Itt:SIA'" 
_;;:7.i K4aeGsnc.. H45f1.co," 
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Cn.1. HoueHKnSTyps BS KsnUHCKHTe sU~H60nH ( E.neSKe, 1978 ) 
XSUHjCKHOT COCTSB HS sU~H60nOT S npHKaXSH HS Ts6ens 6p. 8. 
1"\ 
XEHMJCKM tOCTU HA A"eH,onOT 04 KIA,"nATMTMTE HA "OrUtHA 'lYU 
T.6(J'" VIII 
04PE:A£H co no"ol HA EftEKTPOHCKA "MK,OtO"4A 
ss _"nep •• 11 
53 5'52515' 
42.16 41.16-4].7841.864l . 71U . 5l41.28 41.08 1.68 1.55- 1 . 90 5101 1.901.551 . 671.721.74 14.55 Il.65-14 . 55 
'fl02 14.1'1'.5111.97 
A1 20) 10.)6 10.42 
,.84 8.11 0.08 0.08- 0.12 
1'.15 n.65 8 . 52 ••H-l0.42 
9.16 
FeO + 0 . 120 . 120.110.08 0 . 09 16.68 1l.9l-16.68MnO 11.911'.2615.0415.75 16.21 H . n 1l.69-12.111190 H.95 12.ll12 . 05 

COO 1.12






HlO • AO •••"'o ,ao IDa 
•••ynMoTO ••• nOM ......O ... "0 ••0 
no' H> JOHM" ,. OCH08> 04 Z) ( 0 I 
6.0606.2016.24l6.172 T6.111 6.206 1.,.051 1.7991.7571.n81.887 1.794Ai 1v 
G.SZG0.6060 . 677 

Ai vi 0.206 0.181

0.5170.518 0.516 
0.1650.1810.lB8 0 . 185Tl 

Fe l + ).050 1.023 




0.870 0.182. 0.009 





..6741.180Mn 1.8251 . 8141.805 1 . 601 C. 0.015 ".0.0)8 
II. 0.126 
0.0590.1290.060 0 . 581 C. 0.5780.5770.646 A0.6460.641 0.2010.206lOa 0 . 2000 . 1960.20S0 . 215 ~ 
i . oo '.00
'.00
'.008.00
'.00 5 . 00
'f 5.005.00s . OO 

C 2 . 00 

s.OO
'.00 1.GG 2.00 2. 002.00
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EROTRTOT e UpRCYTeH UHHepSn BO BynKsHcKHTe CTeHR HS KozyW nnSHHHS 
R TOS BO HeKOR CTeHR ro RUS nOBeRe S BO HeKOR nousnKY, HO Born8BHO 
e npRcyTeH BO CRTe. 
Ce nojsBYBS BO BKA HS nRCTOBH co H3ps3eH nceyno xeKC8rOHsneH XS6HTYC 
EROTRTOT BO onpeneHR cnyqSeBH e penSTHBHO CBex UHHepSn HO BO HeKOH 
cnyqSeBR e 3S~8TeH co upoueHH KOH ce npenCTSBeHH co npouec HS onSUH­
TH3SUHjS. OnSUHTCKROT ps6 ce COCTOR on CHTH03pHeCT usrHeTHT co HemTO 
xopH6neHns H syrHT. 
llPH onpenyBs~eTo HS xeuH3uOT Ha 6HOTHTOT ce H3BpmeHH noroneu 6poj ue· 
pe~a H BP3 6S3S HS HHB uoxeMe ns ro 3sKnyqHUe cnenHOTO. 
Bo 060nHHTe nenOBH HS 3PHSTS HS 6aOTHToT Husue KOHCTSHTHO cusneHS 
KOnHQHHS HS KsnRjyu,KOjS e QeCTO npSTeHS H co CnHqHO onHecyBs~e H8 
usrHe3HjyuOT, BO onHOC HS ueHTpSnHRTe nenOBH HS 3pHSTS. HSjBepoBsTHO 
e neKS ce PS60TH 3S Hcnaps.e HS K8nHjyuOT on 3PHSTS HS 6HOTHTOT on 
UOKSCHHTe xwnpOTepu8nHH PSCTBOPH H TOS BornSBHO nonx 060nHHTe nenOBH 
a nonx nennaBOCTS. Bo 060nHHTe nenOBH ce 3s6enexYBS neKS 6HOTRTOT e 
nOTeueH S TOS e BepoBsTHO pe3ynTsT HS OKcHnsuHjsTS HS xene30TO. 
XeuHjcKHOT COCTSB HS 6HOTaTOT e nSneH H8 Ts6en8Ts Epoj. 10. 
llMPOKCEH 
llRpOKceHOT e uRHepsn KOj e HsjusnKY 3SCT8ueH on 60eHHTe uHHepsnH BO 

BynKsHcKHTe CTeHR en KOzyWCKROT BynKsHcKR KounneKC. MerYTos BO HeKOR 

TanOBH Ha CTeHR TOj nOBsr8 nypR H KSKO rnSBeH ~eHoKpHcTsn. 

BornsBRo ce nojsByBs BO usnH snoTpHouOP~HH KpHcTsna co 3eneHKSCTS 

60js R 6e3 nneoxpoR3SU. 

llPH onpenYBs.eTO HS COCTSBOT HS nHpoKceHoT ce 83BpmeHH uoroneu 6poj 

BS nOenHHSqHR uepe&a KSKO 6R ce onpenHn R xouoreHHTeTOT HS 3pHSTS. 

Hs 683S HS OBRe nOenHHSqRR uepe&s uoxeue ns 3sKnyqHue neKS Heus HeKOI 

6aTHR pS3nHKa BO COCTSBOT HS nOenRHHTe apHS a nenOBH HS DRpOKCeHOT. 

XeuHjcKHOT COCTSB UOKSXYBS neKS ce PS60TR 3S DupOKceH 60rST co CRnR­

najyu H KBnUHjyu S penSTHBHO capou8meH co snouHHHjyu a xene30, onHO­





TAURA X 	 U"MJCKM tOCTAI itA '"OTMTOT 04 nATMTQT itA 40"0 nonE 
OAPEA£H ttl no"o. MA £flEKTPQItCKA "MKPOCOHAA 
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34.10-16 . 97 
3.eo- 4.38 
14 .60-1e. 78 
13.04-16.32 
0.11- o. zo 
11.41-15.67 
7.17- t. U 
O. le- 0 . 5e 












0 . 20 
15.66 
e . 17 
O.SO 
94.14 '1.7g 'Z.07 tl.6l '2 . 61 
5.86 6·.21 7.1l e.37 7.31"2° 
RZO • Jo ..."e ..o 40 I 00 I: 
•••ynMoTO ••• np.u' ......o .11 " 0 ••0 
3,"' itA JOHMT( 3" OCHOI. 04 23 ( O.OK. F I 
41. 50. 51. 76. 77. 
51 5 . 517 5.617 5.Ue 5 . 594 5.411 
Al Z .481 8.00 Z .17 3 8.00 Z. I12 e.oo 2.406 8 •00 Z.58g e •00 
Al 0.30e 0.149 1. 295 0.500 O. Z87 
Tl 0.526 0.520 O.44e 0 . 555 0.525 
r. 2.U7 2.002 1. 710 2.0U 2.047 
Hn 0.014 6.53 0.026 6•62 0.016 6.16 0.021 6 . 68 0.027 6•69 
119 1.06 3.725 2.U3 1.52' 3. e11 
C. 
~ l.n6 1.570 1.480 I.ZeO 1.69Z 
K" o.ue 2.05 0 . 15,1.71 0.176 1•65 0.134 1•41 0.157 1•e5 
34 . 1Z lS . 31 31 . SS-1S.11 
t . U 4.4' .~32 .. 4.60 
15 . 05 U.71 14.78-15.34 
is.oz 15 . " 15.0Z-1S." 
0 . 19 0 . 17 0.17­ o. zo 
16.U 15 . 01 14.61-16.11 
e . " 5 . 67 S.67- I.'. 
0.61 0.11 0.31- 0.61 
94 . e4 91.77 
5.16 8.23 
78 . 75. 
S.436 5.566 




0.025 6. 62 O. 023,_ 76 
1.844 1.611 
1.117 1.160 
0 . 187 2•00 0 . 1021•26 
~? 
TAIEDA XV XUtMJCIM COCTA8 IIA n..poKCEHOT 04 MUTOT "A 105'0 nODE 
OAPEAEH CO no"o. HA £IIEKTPOHCKA "HKPOCOH4A 
I 0 3• " • 
60 61 .62 ...... T.p •• " CP.,QeH ~6 57 58 59 ... NT."' •• " cpe,Qe. 
11°2 49.41 47.31 41.43 <7.31-".<1 <a.3~ 48.2< .,... <6.52 n.23 <6.52-". 44 .8.11 





2 . 57 
9.57 
2.15 
9 . 57 
2.0t- 2.57 2. ~6 
9.57 
1.97 











IIaO 0.<2 0.40 0 . 36 0.]6- 0. 42 0 . 39 0.01 0.4. 0 . 3] 0.4' 0.3]- 0.48 O•• . 
1190 13.99 13.52 13.62 13.52-13.99 13.71 H.18 13.64 14.04 ll." 13. 64-14.18 13., · 
e.o 25.33 25.62 25.45 25.D-25.62 25.<6 26.11 25.17 26 . 06 25 . 71 25.17-26. 11 25.7 
no 
".2° 0.7. 0.66 0.79 0.66- 0." 0.74 0.62 0.67 0.71 0.62 0.62- 0.11 0.6 
101.87 100.06 100.67 100.84 100.51 101.54 99.28 100.98 100 . 2 
+ .lIIIynNoTo •• e nll"'II( ••• "O •• 11(0 ••0 
3511P HA JDHIITE 3A OCHOIA OA '( 0 ) 
60. 61. 62. • reden 56. 57. 58. 59 . .red.n . 
51 1.851 l.BU 1. 801 1.135 1.83] 1.869 1.800 1.832 1.833 
1<1 0.091 1•94 0.116 1•93 0.0961•93 0 . 101 1•93 0.08.1.92 0.0891.950.1041.900.091 1.9 0.0931•9: 
1<1 
'1'1 0.00. O.n11 0.008 0.009 0.008 0.007 0.009 0 . 007 0 . 007 
F. 0.29. 0.305 0.]03 0 . 302 0.275 0.279 0.291 0 . 305 0 . 287 
11ft O.Oll 0.013 0.011 0.012 O.Oll 0.013 0.011 0.015 0.01] 
It'! 0.7.6 0.777 0 . 776 0.779 0.801 0.773 0 . 815 0 . 794 0.797 
Ca 1.016 2•17 1.0522•20 1.0362•1' 1.0342• 19 1.06]2.14 1.019 2.26 1 • 086 2.211.046 2.2 1.0522• 21 
It 
II. 0.055 0.0" 0.05. 0.054 0.045 0.049 0.053 0.045 0 . 048 
..., 37.43 36.41 36.69 36.84 37.65 37.32 37.28 37.01 37.31 
re 14.19 14.29 14.32 14.26 12.81 12.47 13.31 14 . 22 1] .20 





MINERALOGICAL STUDY ON PHENOCRYSTS FROM THE VOI.CANIC 
ROCKS OF KO~UF MOUNTAIN 
B.Boev, Faculty of Geology and Mining, ~tip 
The determination of the phenocrysts in the volcanic rocks of Kozuf 
Mountain was made by the use of several methods. In this work are 
presented only partial results of the studies done by the use of 
microprobe. These studies were performed on plagioklase, potassium 
feldspar, hornblende, biotite and clinopyroxene. 
During the studies an investigation of the chemism of these. minerals 





During the study a large number of measurements were done but 

because of the limited space only part of them will be shown. 

Plagioclaxes are basically presented by intermediary members whose 

chemism differs according to the measured zone. 

Potassium feldspar is represented by sanidine. 





Clinopyroxenes corespond to salite. Biotite is Mg rich, but at 

some places, has been intensive transformed. 
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ODR'';I;IVr.NJE KRIS~ALOGR.t..FSKIH !'3VOJS'1'AVA CYl'iRITA 

IZ NE~ILOVA (MAY~DONIJ.t..) 

1 ?.'Zebec V., Bermanec V., Jancev S. 
U izvorisnom dijelu rijeke Babune 10 km od Nezilova u 
ranije opisl',noj metamcrfnoj para~~nezi pronf.',<.teni su i gonio­
metrijski izmjp.reni kristali cymrita. Do sadA se u literaturi 
spominju kristeli cymrita, ali se nigdje ne daju podaci 0 njima. 
NRjceSCe su plocasto,! hll,bitusa s dominirajucim plohama 
forme lOOOl,} i heksaRonske prizme ilolO\ pe,ralelne izrazitoj 
kal~vosti. 'BridO'li ploha te prizme su redovito jednoliko otu­
pljeni dalel<o manjim !)!'iZT:ll1tskim plonama forme t1l201 . Dakle 
prisutne su samo tri forme. 

Ponekad su takvi kristali prera~teni neste izduzenijim 

krist'll.ima· smjerom osi [OOOlJ • 
Cesce se nailazi na kristale cymrita koji su dobili sadas­
nji oblik u procesima otapanja kojim je bio izloZen. TakVa ota­
panja 8U bile najintenzivnijR. duz pukotina, pa se u njima i mo­
gu pronaci kristali. Otapani kristali se pre~oznaju po priz­
matskim plohama koje su izrAzito jako prutane paralelno osi 
[oomJ , a takoder i "",0 cestim stepenicastim izmjenama prizmat­
skih ploha. Tako kristali EUbe svoj prvobitno heksagonalni ob­
lik i postaju nalik kovanici. 
Zanimljivo je da su konstatirana i orijentirana srastanja 
cymrita sa muskovitom pri cemu su im b3zni pinakoidi medusobno 
gerAlelni i izmjenjuju se. 
Rasprostranjeno je i odjentirano srastanje cymrita s mla­
dim baritom pri cemu im se t~ko~er bazni pinakoidi poduderaju, 
eli su pri tome prirasli kristll.lici b"rita, me~usobno zaroti­
rani oko [OCIJ za 1200 , kako je to i za ocekivati na podlozi 
koja ima heksar,onsku simetriju. 
l"lrvetski p:>:-ircdoslo'rni m11zej, 7,p",reb, Demetrova 1 
2 !,ineralosko-p-:!t rOf!!'o f !,ld z .. vod. Pri rodosl ovno-mllt ematicki tf?<:ultet, Z''l.'''~eb, 	 Demetrova 1 
'Rud.tlrsko-ge,?lof-ki f1lkultP.t - £;tip, Univp.rzitet Skopje 
f · ~-
